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Abstract of WO 01 00732 (A1 ) 

A varnish composition which con^iprises a solvent and a polymer ingredient comprising a polyamic acid 
(B) (having residues which are derived from a tetracarboxylic acid and a diamine respectively and which 
are residues having no pendant groups or residues having a pendant 01 -2 alkyi group or are residues 
having a composition comprising a mixture of these), a polyamic acid (A) (having residues which are 
derived from a tetracarboxylic acid and a diamine respectively and at least either of which is a residue 
having a pendant 03+ alkyI group or is a residue having a composition containing that residue), and a 
soluble polyimide, and in which the proportion of the polyamic acid (A) to the soluble polyimide is 1/99 to 
99/1 by weight, the sum of the polyamic acid (A) and the soluble polyimide accounts for 1 to 80 wt.% of 
the polymer ingredient, the polyamic acid (B); accounts for 99 to 20 wt.% of the polymer ingredient, and 
the proportion of the polymer ingredient in the whole varnish composition is 0.1 to 40 wt.%. Also 
provided is a liquid-crystal display element having an alignment film formed from this varnish 
composition. 
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(57) Abstract; A vamish composition which comprises a solvent and a polymer ingredient comprising a polyamic acid (B) (having 
residues which are derived from a tctracarboxylic acid and a diamine respectively and which arc residues having no pendant groups 
or residues having a pendant C1.2 alkyl group or are residues having a composition comprising a mixture of these), a polyamic acid 
(A) (having residues which are derived from a tctracarboxylic acid and a diamine respectively and at least either of which is a residue 
having a pendant allcyl group or is a residue having a composition containing that residue), and a soluble polyimide. and in which 
the proportion of the polyamic acid (A) to the soluble polyimide is 1/99 to 99/1 by weight, the sum of the polyamic acid (A) and 
the soluble polyimide accounts for 1 to 80 wt.% of the polymer ingredient, the polyamic acid (B) accounts for 99 to 20 wt.% of the 
polymer ingredient, and the proportion of the polymer ingredient in the whole vamish composition is 0.1 to 40 wt.%. Also provided 
is a liquid-ciystal display element having an alignment film fomfied from this vamish composition. 
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20 omVlk^^i^r ^y, 2, 3-i^7Ky)^Vi^y. 2, 6 -i^7 ^ J V Py. 

3, 4--i^75/f y 2. 4-i^T5y fyi;y'S^>':;T^y fy ^e^y, 
^'^t^i^7 ^y^m(0 2m^mm&:d^hti^mt^hmi-£ti^(if^tj:< t'him(D2 



wo 01/00732 
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1 9 



5 Xfl^^^, CHa. CHjCHj. CHjCHaCHa. CH^CHaCHa 

CHa. ^ItnC (CH3) 2 %^L. R" m:x^R'' \t^ti^nm^LX7i<.^t. 

i^T^ y h:'7a;^/l^, 4, 4' ~ v?T ? / v=7 * 4, 4' -i^T^ 

15 y v^7*=:/Uai^y, 4, 4' - i^T $ / 1^7 -/K 3, 3' 

i^i^y. 1, 3-lf;x (4-T? y 7a=/W T'n/N'y. 2, 2 - If ^ (4--T 
$/73i::i/W yp/-?:^, tfy?. (4-T^:/-3-p(5'/l'7 3i::i/V) ^ t* 

7, (4-r $ /-2-^^/v73i-/u) 1, (4-r5y-3 

-p<f-/V7a:=/w) 3:^:/, 1, 3-t';^ (4-T5 /- 3 -;>«^;w73i=;w) 

20 T'ti/-?^', 1. 2-1^;^ (4 -7 ^ y - 2 -7<^/W7a:r:/U) ^^>', 1, 3- 
K':^ (4-T5y-2-^^/U7*-/l') 7•o/^':/^^E;6S^tf t,n5o q ;0S 2 0« 

{4~T ^ y y :^=^;V) yf^/^] ^y-fe'^, 1, 4-t:';^ [ (3-T5:/7^:^ 
/w) y^/W] 1, 4-fc:'>^ [ (4 -T ^ / 7:i^-/u) ^f^/v] ^^'if 

25 ^'^ 1, 4-tf;:^ [ (3~T^ y7aL-/W) zcf^/u] ^y-^y, l, [ 




q 



(20) 



wo 01/00732 PCT/JPO0yO4054 

2 0 

(4-T5y-3-;^^;i'-7 3i^;i') pt^/w] ^y-^y. i. 4~tr:^ [ (4 

^-a^cT^^lli; LT. 4. 4' - (4-T^ y tf^oi::^/!^, t*;:^- [(4 

- y 73i:::;>7<f-/V) 7*::i;U] ^ ^ If;^- [ (4- (4-7^ 

5 y 7 7;t=i;l/] 31^ ifjx- [ (4- ( 3 -T 5 / 7 ^ri/vy 

7 y^^- , tfP«.- [ (4- (3-T^ y yji^/uyf^/V') 7 

j:^':/, 2, 2-tf;5^- [ (4- (4-r 5 /73i=/UjJ<f-/U) 
] T'n/N'y, 2, 2-^-::^- [ (4- ( 3 -T 5 / 7*^/1/^ 7*=i/V] 

10 (1) -C^$i^^>^yT5 Ki?B«. MIBOr h7;57/U4^>^^ii v?7 

hy ^ h'^i^^yyy. /^^r^ y 7^r^;uh y^c h^j^i/'i/^^'^ ^^r^ ^7 = 

=/W h y ;^ h^iyv'y>', ;^ y 7x::i/l' h y :i. h^i/i^^^-, T 5 ^ 7'n 

20 tjds-cts, tit, i^T^ y i^v ='>'i\:'^<^<DMri^^fj:i><Dt\.x, i. 3-tr 

:^ (3-r 5 y 7*ntVl/) -1. 1, 3. 3 -7" b9 7xsi;Ui^i/n:3?^f-y, 1, 
3-tf;^ (3 -T $ /7'i3 tVu) -1, 1, 3, 3-7" hy p^'^/^^'yi/^^-fy 
^Sit^l, 3-lf;^ (4-r 5 /7'5'/V) -1. 1. 3, 3 -X b7J><f^/l'i^'> 

(2) "T?^$*L5;i<y KSSAt^T l>7;«7;uji?v^m*5t5(7)40^a 



wo 01/00732 
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2 1 

#$•^Tt)^v^„ Lt^Lt^t^h. mmm^^^ im^J^Wi) \tm^(om\^m^w^ 

— X'-R22-X^~.r23_r24 ( 21 ) 

20 

(^"f. X' *5ii5xM4^:ti^M4i:t-c^j^^, o. coo. oco. nh. 

R^» ;55 2^fc{4 3^(7?g||^SrWt-^)^'a'{4, ^^^(^^14^)^^. O. COO. 
25 OCO. NH, CONH^yttt (CHj) „ Tjfe^^HTVNT t> i V^) , 

:^-rn^KS^^b. R'* «7km, 7:y^, ^^b^K^S, yyimitii^m^. 



wo 01/00732 PCT/JP00/»4054 

2 2 

coo. s, soo^(DXo\m^m^^mnw^^^^i-6m\tttfj:^^:^tm 

y/K 1 1 a-T'n^J^xy/W. 7y;^xy/K p{^/l/x;^hn 
-1) - (2 5) T^$ttSi^r5^'^t:'^i|fell?;6S||Slf 




wo 01/00732 



2 3 



22-2)*3j;t/ (22-3) {C*3(t^>;:^xn^ K#*&f4. iiH^omm^K 

&t^iinoim(o:nmmx&m^tifzt(Dxh^xiiX\,\ ) 



""'^^O^H^ (23) 



R 



15 




(24) 



i^^. X' *3j;r5x* li-tn-etv^i&bT^i^^. o. coo. oco. nh. 

CONH^Tttt (CH,) „ ^.i^t. R^* ioXUR^' \t^tl^tim±LX^'f^'^. 



wo 01/00732 



PCT/JPOO/04054 



2 4 



R^' ^5 2*fc{t3fi(D^SrWt-5«^l4. -tnP.i^^ft^j^^, O. COO. 
OCO. NH. CONH^fcft (CH,) „ X*f^^^tlX\^^Xh$iV\ ) . 

^Ji^. -m^ (5-2) . (5-3), (7). (2 2-2). (2 2- 3)^3 



:i<DX^fj:i;^7^yi\:^a^(DM:mitLX. ^-f-m^ (22-1) xm^ti 

Z«|g*, r = 0. t^lXhZm^(DmtLX, 1, C4- (4- 

y7a:y^'» 7 = -4-^f^7Ui^^D^af^f-i<^^ 1, i4- ( 

C4- (4-T5 7^:^1/1.] - 4 - n - tVUi^i^ n^:^f-y, 
1. [4- (4-7^ /7iy=3ei^) 7^:=.;]^) _ 4 _ ^ 

1, l-tf;^ [4- i4-T?,/y^/^>:y) 7^=/^] -4-n 




(25) 



wo 01/00732 PCT/JPOO/04054 

2 5 

— iyf'/^S/^}'p^d^i^y, 1, [4- (4-T5/7*/^iy) Va. 

-/U] -4 -n -^^^ri/'/Ve/^ D^^rf-y, i, 1 - tf;^ [4 - (4 -7 ^ y 7 

_4_I^_^y^^^,c/^p^J^.4^^/^ l-f;^ C4- 
(4-T5/73ly=¥•^) -4-n-::^^f-/Vi/^n^^f-y, 1, 
C4- (4-T$ dfi/) - 4 - n ^/Uv^^ 

'^f-:/, 1, C4- (4-T5y ^ix) _4_j,_^ 

Wue/^u-vd(^f-y, 1, (4- (4-7$y7*/di^'» 7x=/U] 

-4~n~i>:/r'>/V'>^ n^df^f-y, 1, l-lf;^ C4- (4-7 5/7*/ 

^v/) 7:i:— /l^] -4 -n- K-rv^/l^i/i^ n^:3{^-y-V, 1, i-t';?; [4- (4 
-r % J y ^%/) 7*::;;V3 - 4 - n - h U ^v^/l/i/^ n^df f-y^ 1, 1 
-yfP^ [4- (4-7$ /7aiy 73:=;l/] - 4 - n h 7T i^/Vi/iJ' 

n^dp-l^y, 1, l-t';^ [4- (4-75 y 7a:y ^v') 7a.::i/W] -4-n 

r = 0, t = 0t?fc5«^(D^Ji: tX. 1. (4-75/7*=;!/) 
i/^n^drf-y^ 1, i-f;^ (4-75/7^-/1') - 4 - / n^^^ 
f-^x 1, (4-7 5/7*=/V) -4-3^f-/Wv-^ P^^f-y, 1, 

(4 -7 5 / 7*=:/W) -4-n-7'o tVWi/:^n^d^f-y^ 1, 1- 
If;^ (4-7 5/7*x;v) - 4 - n -r/f^/Vi^^ ^^df•i^>', 1, l-t";^ ( 
4-7 5/7*^/1/) - 4 -n -^^5^/1/^/^ p-^^i^y, 1, (4- 
75/7*=:/V) -4 - n -/vdf-v/wi/^ p^df.f-^'^ 1^ l-f;^ (4-75 
/7*=/l/) - 4 -n -^'i/'f'/Wi/^ D^dff-^^ 1^ (4-75/7 
i^/l/) -4-n-;t-^^/l/i/:J'p^drf-y, i, 1 - f;^ (4-75/7* = 
/V') -4-n -/=/!/'> ^p/^dff-y, 1, (4-7 5/7*=./!/) - 

4-n-T"y;V'>j^n/^^f->'. 1, l-\^7. (4-75/7*=/!/) -4-n 
-l^^y-riz/l/v'^D-.arf-y, 1, l-f:;^ (4-7 5/7*=/u) -4-n- 
Kr '>/!/'> :^p/vdpf->'^ 1, i-tr;^ (4-7 5/7*=/!/) -4-n-M; 
r-y/Wv/^P-vdrf-y, 1, (4-75/7*=/!/) -4-n--rh7 

7'v'/!/v'^ p/^df^f-y, 1, (4-7 5/7*=/!/) -4-n-^yc? 



wo 01/00732 PCT/JP0W04054 

2 6 

ltA = i/^n^df'>;V3£, r = l, s=0, t = OX^h^^^(Dm t LX . 1 

(4-r $/73::^/W -4- (4~j?<5"/U- h7>;^--i;.:JrD^dfv' 
5 ^/^o^dpi^y^ 1, i-tf;^ (4-T$y -4~ (4-^^/W 

1, l-lf;:^ (4~T$y 7a:=^/V) -4- (4 - n h 7 
n'^=^v^/w) iXiJ' D^^f-:/, 1, l-t';^ {4 -T ^ / y -4- (4 

10 -n-^:/^/V- o^dri/;U) v'^ n^^f i^^. 1, 1 - If ( 
4-T$ -4- i4-n-^^i/jl^- hyyp^-i^^ u^iri^/l') 
i/^n^dff-:/, 1, i-t:'7> (4 -T ^ y 7 -4- (4-n — .^f- 
hyy;^-^^^ a^#^//u) i/i^n^^-fy^ 1, i-if;;^ (4-7'* y 7 
i^yU) -4- (4-n-:t^^;U- h7y;^~'>^'n^dr>>/V) i/:J^n^dF.f- 
15 1. (4-r 5 y -4- (4-n-y-/W- hyy;;^- 

i/^ n^dei//v) i/^n^^f-y, 1, i-f;^ (4 -7 ^ / 7a:=:;V) -4- 
(4 - n --•r'>/V- h 7 i/^--^^ n^^i//U) i/^n^drf-^x 1, 1 - tf 
(4 -T ^ / 7a:^/V) -4- (4-n-7>'X'>/V- hy^^^-v'iJ' n^^;/ 
;U) v'^ n^=35-f->, 1, l-bf;'; i4-T ^ / y :jl=^jV) -4- (4~n-K 
20 7*'>;u- h7:^;^-'>^ n^df-iz/u) i/^' l3^i^f1^y, 1, (4-7$ 
/yx-^-/]/) -4- (4 — n ~ h y h 7 n^x^iz/U) v^^J^n 

1, 1-}^:^ (4-T$y7^=/W -4- (4-n~7" h7T'WU 
- h7>'^-v'^ n-^dri^/W) i/^P-^^f-y, 1, 1-fcf;:^ (4-T$/7* 
-4— (4-n — ^^'^■r i^/U- h 7 n^df^v';!/) i^i^u^^ 

25 ■t^>^^^^f S r i Ti^X't -So 

tbX. 1, C4- (4-r$y7a:yde^^) 7:n=;V] -4- (i^^ 

o^dr>>/U) D^di=-f-y, 1, l-t';^ [4- iA-r^/ysL/^i/) 7 



wo 01/00732 PCT/JPOO/04054 

2 7 

-4- (4 f^/l'V^^i' n^:3^>>/U) v'^ n^:irih:x^ 1, l-lfy^ [ 
4- (4-T? y ^i/) -4- i 4 ~ =^'f-/l^^> ^ tt i/;]^) 

i^^u^^-fl-. 1, l-t';?^ C4- (4-7^y7a./dpv') -4 
- (4 tVWi/^ a^^i/yv) v'^c^dpf-y, 1, i-C;^ [4- (4- 
5 7% y y^^y iriy) 7a.=./V'] -4- (4 -y^^l^i/^ n^dpi//U) iy^^ti^^ 
"^y. 1, l-fc';^ [4- {4~T ^ y y ^i^) y^^^/v) -4- (4-^ 
yf^/l'^n^^V/V') i/^u^^i-y, 1, l-lf;:^ [4- (4 -T 5/ 73:7 
^•y) -4- (4 -^dpv/l^^y^ cy>^dr,>/l,) V^n^dp-f-y, 1, 

C4- (4-7'5/7:iiy ^v/) 7a:^/W] -4- (4 — ^yf-zui/^r 
10 D^dev'/i.) ^/'^J' n^df.f->'^ 1, (4- (4 -7 5 / 7 y ^f-i/) 7 

-4- (4"-:?f-^f-/V">'^' cr^df-iz/U) -y^'n^dri^^x^^^if^ - 

glA==i/;J' P^;af-i//Vg, r = l, s = l, t = 0 "Cfo -5:^-^(7)^] i LT, 1 
, (4 -T5 / 7a:ri/W) -4- f-zU) i/^n^^ 

15 f-^^, 1, l-lf:x (4_7'5 y ;7 3,-;i^) -4- [ (4-y f'/Wv'i^ p--^'> 
;^f^;i^J 1, i-t';^ (4 -7 ? / 7a::=/V) -4- [ ( 

4-^^7l^i/:i? n^dr'>/U) p< ^/l/) i/^ p^df^^i^^ 1, l - tf (4-7$ 
/7 3:=./V) - 4 •- C (4 -yp tVV'>^ n^^://V) p« t^i^ p^^ri^y^ 

1, (4-7$ /7itc=:/l/) -4-1: (4~y^i-/l'iy^ u^^iyzU) ^ 

20 ^/W] 1, (4-7$y7a:=;W) -4- C (4 i 

yf-yl^i/'^'n^drV/W v'^D^dr■^^:^, 1. 1 _ if (4 -7 c y ;7 

xr^/i') -4- C (4 -^^'>;V'v':i7 p^df-i^/v) '>^P^#iJ-:/, 1 

, (4 -7$ / 731— /W) -4- C (4 -^7'f->'Wi<^^ n-^:5ri^/V) ^ 

f^/W] t/^p^^ri^V, 1. (4-7$/73.=:;U) -4- C (4-:^ 

^A = 73::::;VS, Z=®^^. r = l, s = l, t = 1 -t?fe5i&-g-<^M<i: LT, 
1. C4- (4-7$ 7 731/ 7^-/^3 -4- (7a:-/V7(^ 

/W v'^P-.df.f.y^ 1, i-f^ [4- (4-7$y 7a:/^^» y:^=^/\y) 



wo 01/00732 PCT/JPOO/04054 

2 8 

-4- C (4 -y-^ cI^de'i^y, 1. C4- 

(4-7$/7a:y^'» -4- C ( 4 ^ p< f-zL] 

'^^P-^^f-^. 1. [4- (4-7^/7:.y^iy) 7^^/1.3 -4 

~ C (4 -yn tVV7 3i-;v) j^f^'/v) ^-r^' D^drf-y, i, (4- ( 

4-r $y 7^ydei/) 7a:n;V] -4- [ ( 4 - >^^/V7 ^ ^f-/w3 
^^^-^^-!^y, 1, i-t'T^ C4- (4 -T ^ / 7^:^ :^rix) 7:iiri;l'] -4- 

C (4-^:^f-/U7x=/i') ^^/v3 -yjj' n^df-f-:^, i, i-tf>^ C4- (4 

-7$ /73:y dri/) 7 31S./U] -4- C {4 ^=i;i') ^ ^/uj i;. 
^5^D^:^i^y, 1, [4- (4-7^y 7ai/=^v') 7i^;V} -4- 

C (4 -^7'f-/V7a:::^;U) ^ ^/l/J v'^ n^df^f-^/^ 1, 1 - fj^ [4- (4 
-7^ /7aiy dpt/) 7a:=/>] -4- C ( 4 - ^/W7 3: ^ f^/W] 

^A = 7a:-/VS, r = l, s = l, t =0-Cfc5ii-^(0^!li! LT. 1, 1- 
(4-7$ y 7x=;l/) -4- (7ai=:/Vj>{f=-/i.) e/^n^dpf-^/^ 1, 1 
-f;:^ (4-7 5y7^n/U) -4- C ( 4 - ^ f^/W7 ^i.^/l') 7< f"/>3 o 
^^•ty, 1, (4-7 5y7a.=/W) -4- C (4-:x^/W7*::i/V 

) >>j^p^#f->', 1, l-lf^ (4-7 5/7a:=i/I«') -4- C (4 

-T^D tVW7 3:=/W) ^y^tl^^-^y^ 1, (4~7^y7a: 

-4- [ (4-7'5^/U7i::t/V) p< ^/W] i^jJ^ U ^drf- 1, 
(4-7$y 73i:i/W) -4- C (4-^>'f^/V7*-/l/) ^ f^/V] i/^a^dp 
t:^. 1. (4 -7 5 y 73:=/!/) -4- [ (4— ^^i//V7a.-;U) 

P«^/^3 i>':i'o-v:3^f-:/, 1. (4-7$/7a;-/W -4- ( (4- 

-N7'f^/V7^-/V) v'^P^^f^1^y, 1, (4-7 5/7* = 

;|/) -4- C (4-:^-^f-/U73i=/V) ;»{^/l^3 n^dpf-:^^^^(f 5 - 

^A = 7*r^/US, Z;6SCHj. r = l, s*l, t = 1 T$)5#-^(^^3J i t 
1, l-t';^ {4~ [ (4-7$ /7i:::/W) ^/U] y ^l^l/U) -4 - ( 
73:=/V^5^/I^) v'^D^def-y, 1, {4- [ (4 -7 $ y 7j.3.yW 



wo 01/00732 

wwi/uu/j^ PCT/JPOO/04054 

2 9 

1, {4- [ (4-T5y7a.-;V) ^f^/v] -4- [ (4 

y^nin/l.) y:,,-;!.} _4_ c (4-7'utVU7a.ri;V) ^ 

j{rn-.3pf-i., 1, i-t*;^ {4- i; (4-r$/7^=/V) ptf^yu] 
} -4- C (4 u--.i^^i/^ 1, 1 - t';^ { 4 
- C (4-T5/7iC^/W) 7a:=;i/} -4- [ ( 4 * = 

1. {4- [ (4-T^y7a:^yW -4- [ (4 

— ^T'f^/V^xc^/U) ^^/u] i/^n-sdff-y^ 1^ \~}f7s {4- [ (4-T 

-4- [ (4-:*-j^5^/U:7:^-/U) 

Z = CH,, r = 0. t = lTfc5«-a'<D^Ji: LT. 1. {4- [ ( 

^-r % ; y s.=^)\/) 7i=./l^} iX;^ n^:35.f-^^ 1 ~ t'Ti { 4 - 

[ /:7a.rn/v) p^^/l/] -4-^^/^>>^c^dpi^^^ 1 

, l-K-;^ {4- [ (4-T^ y7:c=/W) _ 4 

^U-sdff->, 1, i-t*;^ {4- [ (4~T$/7x=/U) 
} -4-rDf/W>^n^dpi^y^ 1^ l_t:';^ {4„ ^ (4 -T 5 / 

) -4-y^f^/Wi^^n^dlrf->', 1, 1 - If ;^ { 4 - [ ( 4 

-T$/7aL:=;V) ^ 7i::i;v} - 4 -^yf^/W^/;^ n^:3s^f-:/, 1, i 

-tf;^ {4- [ (4-T^ y 73.::^;V) pt^/u] 7a:=;U} -4— •^v'/^-y^ 
c-^'^ff-^', 1. {4- [ (4-T5/7:r:^/U) ^ f /W] 7*=;W 

-^—^:f'^)V^y^Vi^i^^V, 1, l-tf;;^ (4- ( ( 4 _ ^ 5 y ^ 3, -^i,) 

g|A = ^/^^n-^d^iy/w^^ Z=CH,. r = l. t = l, s=2(D^!|itT. 
1. {4-[ (4-r5 /7a:^/W) ^ f^/V]7 a: cz/U-} -4-[2~(v' 

^n^^WV^f^/WV^ n^df-f-y^ 1, 1 -t'::^ {4-[ (4-r ^/7a:- 



wo 01/00732 PCT/JPOO/04054 

3 0 

7 /i^} -4 -[2- hyy^-^/^n^df^Wl/) 
:^f-J\^y>^u^^'fy^ 1, {4-[ {A-T^yy:^^^;^) ^^ju] 

7:r=./V} -4 -[2- (4 -^n^^/V- h 7 O^df-V'/W) ^^/VJi/^^ 

p^dff-:/^ 1, {4_[ (4-r $ p« - 

5 4 -[2- (4 -T'n fcr;P~ h7y;^-'>^ D^dr'>/u) oi^^i^jo^^ ^ 

1, {4-[ (4-T5: /7^:=.;i') ^ -4 -[2- ( 

4-:^^/U- hyV;^--^'^ n^df^WV) n^drf-i^, 1, 1 - tf 

;^ {4~[ (4-T5 / ^f-/l^]7i=;V} -4-[2- (4-^>'^ 

/U- h n^dr^y/l-) D^^as^f-y, i, i-tf;^ (4-[ 

10 (4-T$ ^'f->'W]7*=./W} -4-[2- (4-T5/V- 

-i/^ n^^i//V) Ji^/Vl'^^ n^df^f->, 1, 1 -If;^ {4-[ (4-r $ y 
7 = =/U) ;j<5^/V]7 3:::^;V} -4 -[2- ( 4 -^^^j^ v'/l^- h 7 - 
^iy/v) ^f-zuyy^ti^^f-y, 1, i-t';^ {4-[ (4 -r ^ y 73i;i/u) 
P«f"/V]7 3:::^/V} -4 -[2- (4 -^T'f'/U- h 7 n^df 31 

15 f-zHv-^ ti^^rf-^. 1, {4-[ (4-r^/7a:^/W ^^;V']7 

-4_[2- (4 h 7:^;^-v^^ n^;3f-WW 
D^dpf->', 1, i-tf;5^ {4-[ (4-T5/7a:n;P) ^^;W]7^^;l'} - 
4-[2- (4-y h7>;^-'^:^' n^^v'/U) mf^/wj^y ^ ^^arf" 

1. l-t';^ {4-[ (4-T^y7a:^;l') y^/V]7ai=>'l'} -4 -[2- ( 

20 4- Kx'WW- h7>'^-v'^ci^d{^i//l/) n^^f-;^^^^^{f 5 

(2 3) T^^tl^v^r ^ Wb^i^(coVNT;i:^iti:^!)^Sr^{f6, 

x^-o imm , u = iT&5#'&-o^ji tr. 2, 2-tf;^ [4- (4- 

75. y y s.y ^i^) yz^Lz^jV] ^y^y, 2, 2-if^ [4- (4-r5/7m 

25 /^i/) 7aL-/v] 2. 2-t:*7; [4- (4 -7 % / y :^ / ^U) 7 

•-^7'^':/, 2. 2-bf;^ [4- ( 4 -T 5 y 7 y # v-) 7a:=/l'3 :t 
^^y. 2, 2-1^;^ C4- (4-T^ y 73./dfi/) 7a.=:;W y•:^y, 2. 
2-t:';^ [4- {4-7^ y y:r.y ^i/) 7^::i/u] f';t;i^, 2, 2-t'7. (4 



wo 01/00732 PCT/JPOO/04054 

3 1 

- {4~T%yy:^y^^y) ^y^fjy, 2, C4- (4- 

^^iy) :7^-;w) V'Jy'iJ:^, 2, [4- (4 -z ^ / ^i/) 

5 /V] ^y^f^:^;:^, 2, 2~tr;^ C4- (4 -T 5 / y^./ :3{^v') 

^i-'ffjy^ 2. 2-1:f>^ (4- (4-r ^ /7zEi/^v') :7a:^/W] ^T'^T 

2. 2-tf:^ C4~ (4-T$y :7a:=:;l.] jt^^r*^'. 

2, 2-lf^ C4- (4-T^/7^/dpi/) :7;:.:^/U] ^ i'T'ioym^mi^ 

10 X^ = CH2. u=lTfcS4&^(0^Jt LT. 2, 2-t*;^ {4- [ (4-7 
%jyaL:^;\>') T^^/V] 2, 2-}f7. {4- [ (4-T5 

7 731=/^) y3L^/\y] ^:3s^f-v, 2, 2-t';^ {4- [ (4-7^/ 

7x-/i/) pff^/l^] 7ai-yW} ^T'^^', 2, 2-tfy^ {4- [ (4-75/7 
oi^yw) 73i=:/V} 2, 2-h'y^ {4- [ (4-7$y7a: 

15 /^/W] 7a:n/>} y-^hy, 2, 2-t*;^ {4- [ (4-7 5/7a.-/U 

) ^^/U] 7*:i/U} 2. 2 - tf ;^ {4- [ (4 -T ^ y 7 ji=z;v) ^ 

73.=;W} ^yf-^V, 2, {4- [ (4-75y7:m/W) p{ 

f^/U] 7xn/V} K7^;i7y, 2, 2-t->; {4- [ (4-7?y7a:-/W 
yl-] 7a:::^/>} h ^ T^jfr 2. 2 - \f 7. {4~ [ ( 4 -7 $ / 7 » n/U) 

20 /w] 7:tri/^} 'rYyfi3y, 2. 2-t*:^ {4- [ (4 -7 5 y 7i=./u) / 

f-ZW] 7x=/V} ^^'iJ'T*;^?^, 2. 2-tr;^ {4- [ (4-75y7i=/W) 
/f^/l-] 7iCi/V} ^^-^TflV, 2, 2-f;:^ {4- [ (4 -7 5 / 7 
) 7a:ri;V} ^-f^f^y, 2, 2-\f7. {4- [ (4-75/7* = 

-t^^Tloy, 2, 2-}f:^ {4- C (4-75/7^ 
25 ^/L-) /^/U] 7zt=/k} ;i-'ftiy. 2, 2-t';^ {4- [ (4-7 5/7i 
-/l^) 7 3:=;u} /N°-7/W;a-D^>>Jr V, 2, 2-tr;^ {4- [ (4- 

75/73i:^/V) 73:=/U} 7/W^n--^dF-i^>', 2, 2 - tf 7i {4 

- C (4-7 5y7ai=/U) yf-/U] 7a:c=:/U} /N'~7/U;rci^7'^7y, 2. 2 
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3 2 

-if;^ {4- [ (4 -T ^ y 731-/1^) T^^/w] ^<-y ;U:^xj ^ 

2, 2~}f7s {4- [ (4-7^ p« ^/V] ya:;^;^} /^-y/l' 
:tu/'ty, 2, {4- [ (4-T5 / y 0^=:.}^] 

/^-yjVii-xi=ftiV. 2, 2-lf;^ {4- [ (4 ~T 5 / ;»{ f-/l^] 7 

5 7/l^:^D yT:^7 2, 2 - If ;^ {4- [ (4-T5y7a:=/U 

) p^^/i'] 7^-;w} /^'-7/^^P Kr;^:/, 2, 2-tfJ^ {4- [ (4-T^ 
y7a::i/l') 7 3;=.;V} /^-y JVHrvt ^) fiJV , 2, 2~if;^ {4- 

[ (4 ~T5 / 73i::i/V') ^ ^/V] 7in/V} ^/v^^n x b y T*;}? 2, 
2-t'>^ {4- [ (4 -T 5 y 7^c:^/V) 7ii.=/I^} - 7/1^4- O 

10 ^f-^y. 2, 2-t';:^ {4- [ (4-T^y7*=;w) y^^jv) 
-y?virn^ir^fijy, 2. 2-lf;^ {4- [ (4 y 7*;=:/^) 
] 7a.=;l.} /■?-7/L'::rn-s.7'^7^:i7y, 2, 2 - 1'::^ {4- [ (4-T$y7 
s=>;v) 7ai::i;w} 7/w;^-ci ^ , 2, 2-t:';^ {4- [ 

15 ::<t;6s-ctSo 

(^*^*^lc:J;oTl. l-fcf:^*^^. 3. 3 - 4, 4-bf^fiife 

20 -iK^ (24) -e«$tiS^^r$>'fk'a-i^{::oVNTIl. 4~[8- (4 

-If7s=./V;tdfi/) 1 . 3 - i^T ^ / -O-^y, 4-[3- 

(4-v^T/ lf7ji=./V-4' 7'o7jf=Sri/]- 1 , S-i^^T^/^:^ 

4-[12- (4-i^ry t'73:ii;U-4* -^^i/) V'fi/JV't^i/]- 
1, 3 -i?T$ 4~[6- (4~p< b:af'>lf7:iirr;l/-4' 

25 i/) 1 , 3 - v'T ^ y -^^/-^y , 4-[3- (4-7/W:tcilf 

7x=;l'-4' -:t^v') T^nTK^i^j-l. 3 - 5 y ^y-^^. 1.4- 
e^T$y-3- [4- (4 -T/l'#/W'>'^' o^driz/V) n ^#'>/U;^^V] 
^y-^^', 1. 4-v=r^y~3- [4- (4 -T/l'^/^7i^/l/) '>^t3^d{^ 
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3 3 

-i^r5y-<y-^>', 2. 4-i^7^/^m^y^7'i^JV^ 2, 4->:;^T^/^ 

l^tJlx -<9:5C (2 5) X^m^tl^''JT^l^it^!^(DM.i^mtLX. l-i/^^n 
^^':y/W-4- [4- (4-7-? y^y-i;^;^ -2-T^y7:c:=.;v2 i^^n^ 
^•fy^ 1- (4 f'/I^v'^ o^^ri//U) -4- [4_ (4-T5/^Vv'/V 
) -2-T5/73iri;U] i^^u^^^y^ i- ( 4 -^n tVVv^^ n^^^>7V 
) -4- [4- (4-T5 /^i^v?;W) -2-7^y7^:::/U] v^:?' n^d{^f-y, 
1- (4 n^df^'Wl/) -4- [4- (4 -7 5 -2 
-T5/73i=/V] n^df^f-y, 1~ (4-:e-^^;V>>;i^ o^:5^ix/l.) -4 

- [4- (4-T5 7-<:/v^;U) -2-r5/7ai^/U] v-^}^ D^d?^f-:x, 1- 
iA-fi/yl^i^^ a^iriy/U) -4- [4- (4 -7 5 /^yi^/I/) -2-7^ 

V^n^df-H^y^ 1- (4 - Kri/>'Vi/:J' n^df-i//v) -4- [4 

- (4-7 5 /^yv^/V) - 2 -7 5 / :7ir:/W] jj' P ^ >- , 

[4- (3-7 5/^:/i;?/l-) -2~7 5/7*c::/l'] i^^C^ 
^"fy^ 1- (4 -ptf-zVi^^ n-^drt//u) -4- [4- (3-7 5y^yi?/W 
) -2-757 v'^' D^:3rf-^, 1- ( 4 - 7°n tVU'>:J' n^dS^i//V 

) -4- [4- (3-75 -2-75/7*^1/^] i^^n^^^y, 
1- {4-^yf-;Vi/^ u^irri/;V) -4- [4- -T % J ^y\/jV) -2 
-75y73i=/U] v^^ ^--.d^i^>', 1- (4 n^dj^v'/i^) -4 

- [4- (3-7 5y^y-i^/U') -2-75/ 7a:::^/U] i/^U^^^y, \~ 
(4'-fiy/]^i^^u^^i/;\y) -4- [4- (3 -7 5 y^yi?/V) -2-75 

/73:::^/U] D^:arf-y, 1- (4 ~ h''f^y/\^i/^ -4 - [4 
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3 4 

- (3-r 5 y-<yv>;W ~2-7^jys^=^;v'\ ^^^^-^^{^f-y^i^^tf 
j^i:M<*-et-^^ (2 2- 1-4) , (2 3) , (2 4) •^fz\t (25 

i/T^yit^mt. m^(D~B.^ (2 2- 1) - (2 2-4) . (2 3). (2 
4) ^:fe(± (2 5) \z.^\>'^X<D^m(0^'Qmik\.1ti:,ofMt'kmxh^. -etT. 
^2 v'T^ ^-ib-g-tfi: tT> fl!SO-^8g^ (2 0) Xfr-^Mit'^mo^X^ofl^ 

^#Ji^i;'T? Wk:^ifeic7)«ajir LT, 2, 2-t-x^ (4 -T 5 / 7i:^7V) 
25 n/N->', 2, S-v'T^ 7 t:°y v^^^. t'x^- (4-T5/7ic=;W 

yy, fcf;^- (4-r^y7i=/u) -^^^t^^/ui/yy, t';^- {4-7^yy 
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3 5 

N- (3-r 5 y ~4~TK/^y:<r^ h\ 3, 3' --^r^yi^ 

7:cz:i/ly^^l^, 3. 3* ~i?T ^ ^ 1/7 :x.=^/V:t.-y^/V^ 3, 3' -i>7 5/ 
i^y jL=:.;U7./V:^y, 2 , 2 - tf ;^ {3 -7 ^ / y zc^jv) yn/<y, 1, 3- 
tr;^ (3-75 /7*=:;l/) T'n/-?^, 3, 3' -i^T 5 ^ ^ 
h\ 2, 3. 5. 6-T h7^f-/V-p-73.-Uyi;T$ys 2. 5-i>^f- 

m-^i^V yyi^^T^y, 2, 4"-i?T5 / h/U:ty, 2, 6 -i^T 5 / h/l/ai 

1, 2-\f:^ (S-v^T? y zn^y, 1, 1 - t';;^ (3-i^T5: 

2, 2-lf;^ (4-7 5/7x^/V) ^'ir'^yMuyu/^y, 4, 4' -■i;»7 
^y^yy^iy i^, 4, 4' --v?7 5 y H\ 4, 4' 

75 / v?7 3.-/W7;/U7jNy, 4, 4' -i^7 5y v^7x=./V3i~T-/I^. 3. 4* 
-i^7 5yi^7ai=/V3^-r>'W> 1, 5-i^7 5 /-f 7iJ?uy. 2. 6-^^7 5 
/f"7tJ'U':^, li";^ [4- (4-75/73./dfv.) pJ^y, 1. 1 

-tr;^ [4- (4-7 5^ 7a:y:3^v/) 7^-/1'] o^^j^:^, 1, 2~tf;^ [4- 
(4~75y7*y#'» 7i=/U] s^d^y, 1, l-tf;<[4~ (4-75^ 
7 = ydrv') 7i=/W] yoz-^y, 2, 2~tf;^[4- ( 4 -7 5 / 7 31 y 
) 7air^/l^] ypz-^y, 2, 2-^7; [4- (4 -7 5 / 7:ii / d^i/) 7:rri/l/ 
3 T^tJ^y, 4, 4' -tfj:^ (4-75/ 7*/d?^i/) i;7a.=:yW^ h }f7. [ 
4- (4-7 5 /7a:y 73:=/U] T./l'^y, \f7> [4- (4-75/7 

^y^v') 7a:=;V] ;^/U7-i'K. 1, 3-t'^ [4- (4-75 / 7a:y ^ix 
) 7a:^/V] 1. 4-tf;^ [4- (4-7 5/ 751/ dfi^) 7i=/U 

] ^y-^>', 4. 4' -tf;?^ [4- (4-75/ 73:7=¥t/) 73i::i;U] 1^73: 
1, 2-f;^ [4- (4 -7 5 / 7:11/ =3r'» 7:i:-/w] i/'i:' n^#i^;/, 
1. 3-tf;^ [4- (4-7 5/7i/^'» 7i^/W] n^dpf->'^ 1, 
4-tr;^ [4- (4-7 5 / 73^/ ^^/) 7ai=;U'] ^y^n^^fy^ [4 
- (4 -7 5 / 7i/ ^ri^) 7air^/L'] ^^f-:7;U:tn7'n/^>', 2, 2 - t'y^ 
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3 6 

[4- 7 s.z^jv'] -^^^y/v^v-fu/^-y, 2, 2- 

yf:^ [4- -r % ^ y J ^i/) ^^i-zu] ^^^^y/v^xi-fxi/^y, 2. 

2-\f7s [4- (3 4 -T ^ / e^) 7 ^df^f■ 

7/V';^a7'^/^'y, 2, 2-tf;^- (3-;^;w7 7^^/>-4-r $y ^ai-zi' 
5 ) ^df.f-7/i.^n7'n/>'i^, 2, 2 - tf - ( 3 -;«7/V7j?^^'- 4 -T 5 y 

^^f-:7yU;^-D7'D/N°y, 2, 2-t'7i [4- ( 3 7 4 
-T^y 7i/:Sri/) 7a:=./V'] -^drf-7;V;e-D T'a/'^y, 2, 2-tf;^ [4- 
( 3 -^/W?}?^ t^- 4 -T $ / 7 a: y ^V) ^dpf-7;v;^'07'n/'?>', 
1, 3-lf;^ [2, 2- {4- (4 -T^ / dri/) 7^:-/^} ^df.f-7;V 

10 ito-f yyu tvi/] -o-^^-, 2, 4-f^ (/3 -r^ y - t -T'^'/W h/v-^ 
/v^a-zw) ^-t;v, t';^ (4 5 y ^>'y'/v;r^v) p^^y, tr^^ (4- 
a, 

IISI^^i^T^ >'^t:'a-i^(^^Ji: tT> 1. 4--i?T$yi?'>'^n^df.f-y^ 1 

^ p.-.d{^f-:/^ 4, 4' -i/7 5 y i^i^'i^ n^:3pv/vy i^y, t'y^ (2~y^/i/ 
20 -4 -~T$ y ci^^i^/v) -Y yjj^o >'i;'T$ 2, (r 

^y^^/u) -tft^^o [2. 2. 1] ^T'^y. 2. (T^yy^/u 

) -fi/^D [2. 2. 1] ^7':?>', 2, 3-v>T$ y fc'i^i^ p [2. 2. 1 
] ^7'^>', 2, 5-i^T5y ei/'^'n [2. 2. ll^^l/^y, 2, 
^ytfi/^D [2. 2. 1] ^T'^y. 2, 7-i;^T$ y l^V^n [2. 2. 1 
25 ] ^T'^^', 2. 3 -v>"T 5 y - 7 -Tif t'v^^ n [2. 2. ll^^^y, 2 
. 5-i/T5 y-7-T1f t'v^^'n [2. 2. ij^^^y, 2, B-v^T^y 
-7~Tiflfv'^n [2. 2. l]--.7':?y. 2, 3 - i^T 5 y - 7 -f^T tf 
[2. 2. ll^^-f^V. 2. 5 -v?T$ y - 7-5"r t'v-^^a [2. 2. 
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3 7 

ll^Zf^y, 2. 6-i^7^y-7~'^T\fi^^u 12. 2. iD^r/^J'y, 
2, 3-i^T^/}fi/^t2 [2. 2. 2] 2, 5 - v^Z $ y tf i/i^ n 

[2. 2. 2] 2, 6-i^r^/\f^yiru [2. 2. 2];^-^^^^, 

2, 5-v?7$/ K'v'rJ^n [2. 2. 2] ^ 7 -s:.^, 2, 5-i^75 
5 y-7-T-f k'^/^P [2. 2. 2] 2, 5 -i^T $ y - 7 

[2. 2. 2] ^^^iS':^, 2. 5-i^T$y-7-^rif^^jJ^n [2. 
2. 2] J^^iS'y, 2, 6~v?T^y K'i/^'a [3. 2. 1] t^^y. 2, 6 
-'^^r ^/Tiff i/^c [3. 2. 1] 2. 6 - v^T $ / iMf 

[3. 2. 1] ;tiJ'^y. 2, y^Tt'^yi^n [3. 2. 1] ;^ 

10 ^^y. 2, 6->^7? y t'i/^ci [3. 2. 2] 2, S^i^T^yt' 

v'iS'o [3. 2. 2] /f-i^-S-:^^, 2, 6 - v^T 5 / - 8 -Tif Ifi/^ c 
[3. 2. 2] 2. 6-i^T5y-8-::r^f-bfiy;^n [3. 2. 2] 

y-ry. 2, e-i^T^y-s-^rn'^^^u [3. 2. 2] y-f-y^^mf^ 
y^s i3Xi:^T;u'^yym(D^j,zmmm^i:^i-67/i^^yyi:^r^y^(Di?7 

^tih(Dm2i^T^y^t^!^(D\H. mmm^i^T ^y{t0^mz.mmi-^ tm^s 
mmv^ ^^mmp^t-f-^^vh^o ^tih(Dm2i;^T?,yit^i^\tm^ 

^ (^/Ht) X^X.itm'^. 100/0-1/99, $f*L<(i 100/0-1 



wo 01/00732 



PCT/JPOO/04054 



3 8 



0/90. Mfil^f*L<{:il 0 0/0-2 0/8 0-Cfe5p 

(3) -C'^^ti^RT^tt^Ky-f 5 hit. h7:fj/u^^ymmB:m^ 

Z.n.il^m^, 2. 3 0^fi<^7K5JI;6SfifaOJrSIS (^^/K ^^/K 



1. 4— ^d^^'^y uyi;':<7;i<'7}<i^^, 3, 3, A-^>f)?vifsiT^y-\, 2, 
3, 4— T^hyt Kn':^7t?U:/]^ia^i:^7K!^, 5- (2, 5 - i^:^:3r y h 
7t Kn-S-^y^/W - 3 -v^:;' D-^^-fe:^- 1, 2 - "i/ -jj ^ 
3, 5, 6- hy^/WTjfjJf-iz-y/uzKyW':!-:/- 2 -g^^ri^Tic!^^ 7^ }.^;i7/v4* 
15 >'K7 7=;vz:#|l7k#is fcfi^^ci[2. 2. 2]-;*-^ K- 7 -^ivx hy;57/UjJ< 
>'^-^7K!^. X b7'>^p[6. 2. 1. 0^' •']K7';<7-4, 5, 9, 10- 

\i^:Lhi^x^^, -^-U-C. ^^m%m\h\.X. 2, 3, 3' , 4' -^y/ 
7:cy 3, 4, 3' , 4' -^^-/^ y ^ 

20 7i^i\^if^VW-ni^ms 2, 3, 3* , 4' -\fy x.zL;VTVyfl/^yf^>fkIin 
7K*fe!> 3. 4. 3' . 4' -tr7a=;v-r h7;«7;U/1?yi?zil7K^, 3. 4, 3 

' , 4* -V^^^cri/L-oi-r/kT^ h7;i7/WxK>'^-i^7K!^. 3, 4. 3' , 4' 
-i^;^/V;}<:3fVt?73;::i/Vp< :?i^7^ h7;«7/l'4^>^-ii7K%^ 3, 4. 3', 4 

' -"i^^/vi^s^i/i^y x.=^;V3i^y7'Vy:^jM^'y-mz.m-^m. 3, 4, 3' . 
25 4' ~i>*>'U/1?=3re/v^7^^/U7°i3/N'>'7- h 4, 4' - 

l^'P^ (3. 4--i;':^;U3j<:3F-i^7i/^i/) v?7 3:r^/Up< ^yZlilTKi^, 4, 4' 
-t'>^ (3, 4 -t^J^y/UTK^Jf^iX^rcy dfi/) i^7a:^/V^^:/Zil7K«|^, 4, 4 

' -tr;^ (3. ^-i/^;v^^i/y zr.y ^i/) i^y a^zz/i^yu/^y^mA!^, 4 
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3 9 

. 4* -If;^ (3, A-^J-^jVts^x^y :^:^;V:f.'^;V) v'7 3i:=7W^ ^i^rilTK 
4. 4' -tf;^ (3. A~^J'l3;V:^^^i/y ::^::i;V:^f';V) ::u^}V:^^ V 

Z^StK^I, 4, 4' ~lf:^ (3, 4 - v^;^;l'7i^>iy7i::^;Wp{f^/U) i;f7a:n;V 
7'D/-?y-M7Ki^> 3, 4, 3' . 4* -'•/:^'}-)\^'Jy s.:^fV^yyV'7-yylJ)V 
5 Ji?y^z:^;(Ki^, 3, 4' -If;^ (3. 4~i;';d;U7jfdet/) >:;?7rc:r/v;»i;U7-f 
2, 2-e^7; (3, 4 -vf;«7 7U;}t>-i>7i^/u) ^^^y ]Virxi-f 

J:!?. (3) T'^^H^BT^tt^fy >f ^ K^#^);ii:;OS-e$^„ 

25 y-^'-^^it. -jjs^ (1) T'^^ns/i^yr? k^b. -iis:^ ( 

2) T^^ti,54fyr^ K®?A, ioj:t/-is:^ (3) ■c^$n«)pr^t4jKy w ^ 

f iJ^fiSSitT- 1/99-99/1, $f*t<f±10/90~90/10TS>'9. 
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4 0 

y T ^ K^B (Dt\l^\t 9 9-20 * LVNfiJ-a-li 9 8-5 0 fifi%. 

fi^«6t#tBS±co^:^;6S/jN$v\ ^yt. TKy v-^^cj3(Ct&to^>pT^i47j<y-f 5 

7$ hv? h\ tit\trK h*m (coNH) oH^mco im(Dtmmvw.t^Lft 

15 ~4 0Sl:%T*fc^.o 

^^Ltlt^hs /1^y^-^^<7)^»^;6S4 0mi:%^®;t^irm^^O3^,^g;6Siii</^ 

^^ox^Ky■r-j5fe^o^ftSl^^ ii^o;^f:/"^-&-^PPJSij^^'Ctto. ims 
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4 1 

h y a:^u:/^y ^^^^^^ 7';^dE^^^^_^;^^ yp tVy^y 3— /V^/yf^ 

;is-C#^::i:;6^bji?l?co9 0* TNUI^M^ STNSI^ffi. OCB (Optic 
ally Compensated Birefringence) 3Si 



wo 01/00732 PCT/JPO0A)4O54 

4 2 

^mmmiBm^m'f-\^m\^'^m^u^^\t. o) ~ (is) m^-t 
h^^xm^ti^^[:^mmi)^hm^Bm^m<Dn&3iz!;i:.]:,xm^^ti^it^^ 

^^m(r>m^myr:m^^m^i-6ittb(om^m^m^m^'^ht}.^. -m^ O) . 

25 (10) ttzit (11) -C^^tl^jb-a-^co^f* LV^f!l<^ LTtiTcoib-a-^^^ 



wo 01/00732 PCT/JPOO/04054 

4 3 



wo 01/00732 PCT/JPOO/04054 

4 4 




wo 01/00732 PCT/JP00/040S4 

4 7 




wo 01/00732 



PCT/JPOO/04054 




wo 01/00732 



PCT/JP0O/04G54 
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5 2 

iztih(0^^(DR' ioXxj^x' n-fa^ (9) ~ (1 1) \z^\,^x(Dnm^(r) 

(9) , (10) tfz\t (1 1) X'm^ti^it^s^\tmm.m^:^^m^ 
) -^^^tiz^t^mo^^m^t. m^m.}^!ii^(D±±j,:LMLxo. 1-99. 9m 

m%<D^mXh^AK 0^t<lil 0-9 7SS:%. J;^$f4L<{i40-95 
SS:%CDi^ffl-efcS, ^fc. (1 7) . (1 8) (1 9) X^^tl 

sTNi^fz\tTNM(Dmmm^^mm-t^m^i,. -^^ o) , do) 
titit ill) vm^ti^it^m^^^-r^zta^x^^&'HiK 50M^%^^^T-e 

2) (13) xm^ti^it'^!^(Dti}^t\^^mti.x^T<Di\:^i!ii}i:m^f^ 
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5 5 
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iZtlh(0^^(DR\ R' doiZJ^X' tt. -JJg^ (1 2) *5J:U^ (1 3) (CIO 

(12) ^yttt (13) vm^ri^it^m\tmmmi^:^^m7!)^jEX'^(D 

-n^ (12) ^^ft (13) vm^n^it^mn. sTN^fzitrN^(Dm 
m^sm^m'p\c~^^ d 2) (1 3) vm^ti^it^!^(DmmM'r 
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5 7 

ftfc^ (1 2) tfctt (1 3) T^$tu§<b^^(7?^ffli:(4. m^mmm^miLM 

5 tXO. 1~99. 9S*%Oii5ffi-efe5;5S, $f^L<(il 0-9 7afi:%. J; 
15) t.it\t (16) "C^StuSfb-g-'I^Oi?* LV^'e?iji: tTiJiT<^-fk'&t>S:^(f 
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5 9 

(:itih(D^^<D'R* 4ej:rj«R« li. -m^ (14) ~ (i e) K^\,^x(D^m 

-m^ (14) . (1 5) tfz.\t (1 6) -^'m^ti^it^mt, mn,mi^:^\& 
mf)^M(Dit'tmx'h^. (14) •vm^n^i\:^mt2m'{t^mvhZ(D 

vm^^n^, (1 5) vm^ti^it'tmtmm^^^<'r^^(o^^i' 

^ (16) 'C3S$tt2)'fb'^1^f*^>'^f-':/^ uvt;^^j!2:jf Sfi^ioftfe, ttv>fls« 
(14) , (15) tfz]t (16) T'a$i^^^t:•a•^^fl^ ^i:UTfl« 

T4 0Sfi:%J:l9/>/j:<7tc^i:miI,igf,;6ST'#7'^</^;5^^^Sfc^„ (1 
4) , (15) Sfcfi (16) -e^StiS^b-a^i^o^ffififi, pm^^;^14m;ds 
5 T F T^<Dm.^^^m^t^^^\at 4 O Sft%^±;5SSf ^ tV^;^^ 5 

mm^^m^mmi-^^mv. -le^ (14), (15) ^^li (1 6) 

o-iftst (14) , (15) iiit\t (16) -e^^ii^^b-^ticD^^fttia OS 

^|s:%PJo^K^^^^■^{cffiv^^,^0e^a^i£i^^cffiv^f>i^^,~j|g^ (i 7) > (i 
8) (19) T^^tiS^b^tJO^?^ tv>'eRJi: UTUiTco^k-a-^^^^fS 
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6 3 

{::flh(0^^<DR^ itdXXfR'' I*, (1 7) ~ (1 9) |COVNT(7)j^?^ 

~f^^ (17) . (18) ■^ti\t (19) vm^n^it'^mt. fim^M^tt 

(18) (19) r'^$ti5<k^ife(tiiie.'^^i^<-r5^oo;^s-^f^y 

-m^ (1 7) . (1 8) tti\t (1 9) -c^^^i5^k#«^(D^ffii:«riS;bn$ 

-iis^ (17) , (18) (19) xm^ti^it^i^om^Mit. m^nB. 
15 7) . (1 8) ^fcd (1 9) xm^ri^it^^(ommm±. mms.^!^±m\^ 

:^?&9M<Dm^^^^^X\t. OCB (Optically Compe 
nsated Birefringence) ^- V^mmmj^^^(Dmnti:m 

^^1^^. m^mm.^m^nLxh'^A,mm^mm^^^zt\:L^oxi3iCti'^{c 

20 ^^TzmM^yi^immLti^ . mii^i^l (reverse twist) 
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6 4 




wo 01/00732 PCT/JPOO/04054 

6 5 

fz. ^Ji^^TN (Bistable TN) ^- V^om^^n. 1. 5~4 /im 

7^h7i^>'^^<73r-fetife^^'afe5ri:(::J:5y;^ bT}^:^ h (GH) ^- « 

15 DLCD, ^<n>^m.mMt.if-^)-^-^-y\V-'t7^i^^7^m=^ (PNLCD) 
t?fe5o ) %m^Wm (ECB) ^~ K^ift^^ifcSL (DS) ^-K<73?Ka 



20 laBOfBfm/irSfcB^ 
25 



1. ^%w\x>^m \.tz.wM^^'j^^^xj-if-')'^-(D%%\c^\^x<Dmf^ 
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6 6 

PMDA : IfD^ y y hm-M:^!^ 
CBDA : D:/^?r>T b7;^7/U4?y®?i:|ffi7K#J 
BTDA : :/^>'7" h7;«7;v;Ki^mzil7K^ 
5 2) i^T^l^if^^^^ 

DPM : 4, 4' -v'T? / 
DPEt:4, 4 • ->^7$ y v'^airi/l^ai^y 
4Ch :1, l~e;^[4- (4-7 5/7xri;Vp{f-/W) 
~ 4 - n~:/f-/Ui/^ n^^f->' 
10 5ChCh : 1> [4- (4-7^/7*^^^^^) - 

4- (4 -^✓'^/I'v^^' n^^i//V) i/j?n^^f->' 
3) ^^J^5> 

NMP : y K;^ 

B C : ^f-/U-fen y/uy 
15 4) TKy-v- 

PA^A : 4<y 7$ K^A 
PAKE : xKy 7$ KKB 

PI : ^^i^Tj^y-r 5 K 
20 2. ^^^g-c^^LytJ^y^-o-a-^;^!* 

1) JJ^y75 Kifeo^fife 
E3oP77;^3}c:DPM=£r4. 8 9 gjoiU^IBiTKNMP ^ 1 2 0. 0 g =lrAi^^ 

25 PMDA^2. 6 9 g *5j;t/CBDA^2. 4 2 g ^;t)P LT^J^ ^(7P^, 
y^/v-feny/w:/^Sr7 0. Og^iPU. 2 4^WS/;£;$-&, jjf y-^-ift^idSsS 
i:%0;}<y7 5 KSI (PAg^B 1) :7=i:^:§:2 0 0 g-g-^t^o ^eoB#oi}<y v 
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6 7 

2) "T^tt y ^ h'(D^^ 

5 Eg-oP77>^3{C 6. 23g<D4Chi4. 0 2 g O 5 C h C h ^IAtKNMP 5 

4. 3 7ml i:*(-A^i'> nm^m%mTi,mwi'^m\^fz., 

DAI. 8 7 g*5j:tj«BTDAl. 8 9g$r^AlIUs 2 4 l^|BJSJJ?$"^t«$ 2 

10 m^i2, 6m 1 *5j;t;«t'y i^y 7. 7 5m 1 ^Anx.. SJt?^<om^^i 0 0~ 

14 0*C(D$5fflF^l::i^ib''j:d5^2^ia]Sf&S-^5wi:lcJ;!9illi^S'tWP I (P 
I 1) ^^mx^fc. 

15 X^hofCo 













PMDA 


CBDA 


BTDA 


DPM 


DPEt 


4Ch 


5ChCh 


PASI B1 


25 


25 




50 








75000 


PAK A1 




35 


15 




32.5 


17.5 




83000 


PI 1 




25 


25 






32.5 


17.5 


73000 



3. ^\^mm^F^u=^7.(om'^ 

%. BC2 0S1:%. /if y -r-SSfiroO^iSt tfco 
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6 8 



4. m\^mnmm±^i^(D^M: 



8% 



C3Hr-(_>-0-C^ 10% C4Hr-CH_„-C^f 5% 

F 'F 

C3H7-'_'--<C— °2H4-<^r^' 9% C5Hii-{_'— ,_-C2H4^^>-F 9% 

'F > 



F 



F > 



15% 



C3H7-";j-0^°°"W^ 2% c4He-' K ^COO^-F 2% 

F - - ■> 

- _F _ _ ^ 

C5H11-M-Q-COO-Q--F 2% c4Hff-_-_-CO0-{])--f' 3% 

> V 
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6 9 

^ ^ J r- r- 4 

5 ti^ti;^fy^-(cxii^u, 8 o°c{^TJ^5^^l^ii:^^t. ^^fcv^-e2 o o°c 

10 llfria-ir/Vd^iS^ttilsl-tUT. ttns^gefsm^'I^SraAt. ?iA?L^^^<l:^J"t?ttii: 

15 3) 7'^f-/vh^SiJ^ffl-fe^VC0^^$ii 

ftJSE<%^^W^Effi"fe>'^^^W^-*5V^•C, 2 0 m ffi<^^-V S'T'lt^ffiVNT, 2 0 

20 

1) miE^i^^o^j^:^^ 
25 «J£^*i^¥</5S8^;l^^£^-ov^T{i, Ell j3j:t;5|gl2(c^Lys:J:5(-. y-hti 

6 9 /X s . jiSElgce OHZ. tSif ±4.5 VOm?I^St (Vg) ^SrV-^i-TOU, 
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7 0 

5 ft, 

2) m^n^(Dtm^^ 

MLit, lSfeV>-C^?a(CT. ?fiJ^«EE4V im^WcO. OIHZ) ^TOl-> fi^S 
10 J:5(-tTJ|siJj^tyb„ 

3) yv-f-zvht^cT^sijjt:^!* 

15 4) mm^owm:^^ 

O : /^iy^t£L 
20 X : |£;K<:0fti^$i5{cm't'^ i^ti\t^ (om\^^ ^ 

6. tklii^^l'-l 4:j3j;t;^IIJ£«?!ll~l 4 
jKyr^ KS^B 1 (PAKE 1) iZ, -Sf^^t^V-C^ K (P I 1) (D?f.. tit 

25 tit. 3#^|S^Lfc^^cOMmiS:^3*3j;U^S4jC;^'t-o t^^^^. ^2-4(C4o 

J: 5 iS-^ it ^^1-0 

dOJ^m^O^^bx P Ai?B 1 (dPASSA 1 ^mmLfcWf^. *3j;t/J|jcP I 1 
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7 1 

^^X-fU'^;vhm^i^^<'^J^^^t^^^l^o ^^:fc> P I 1 ^ P AMA 1 0®!|S|- 
I l<D;^;5SPAi?AlO#'g■j;f9#v^coT^ 1^14®;*^ ^^9- 6 i: P I 1<7);^;5SPA 

#t{cov>Tt. smm'kw^t-r^ztiz.x^^w^ii^zttm^L. tit 



^ 2 : itmm 1-10 
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^3 : Mmmi-8ioxxj^i^mmi i~i 2 
mMmi--4)oxxj^itwimi iTttp I i/p AijA 1 = 2 0/8 ox^h^. 
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^4 : ^M9~ 1 4iSXXlitm^\ 13-14 

MMms-^i 2^^m^mi 3x*«p i i/pa^ai = 6 0/4 o-efco, 

t-itmrnmi 3'^i4^xuitmmi4x*\tp 1 i/pa^ai = 1 0/90-? 











imm 
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7 4 



10 



1. (1) -c^^^x-s^yT? K®jB, (2) -c^^ns^Ky 



-(-HN-Oa CO-NH-R2-)-- 

HOOC COOH 

15 il^-cfe^o ) 

—(-HN-OC ^C0-NH-R4— ^ 

/R3^ (2) 

HOOC COOH 

20 ) 
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7 5 




(3) 



2. ^y-r-^^ipco-jis^ (3) T*^$*i/§pi^tt;^<y 5 kjos. RgT 

^tft>(^Tfc<9, T$ A t pj^t^Tjf y ^ ^ Kofij-g-dsgatb-ei o/9 
0-9 0/1 o-c&i?> Ti^yr? KKAi:-5r^i4xKy^5 Ki^-a-^jiidx^Ky'^- 

10 3. -jia:^ (1) T^^tt^jJ^y r ^ K^B^c*3v^-c^ Ri x-^^tb^T^b 
7i3/]^^^yfkm^^(0 4m^mm&<Doh^(Di o-i oo^/w%dsj!ggi^^f^ 

2 ffi^aaS Sr'^t?m^(7>aSXfo S . 1 1 fc 2 }c|Bgt(0 7 n ;^ lififeJ^, 

4. -iSt^ (1) -C^^n-S^yT^ KIIBIC*5V>X. -Tf^^tl/^iT^ b 
7:i57/i'^yK!li*5fe0 4#*aSJS<7)5^'t(^l 0-1 0 0^/u%mm^^'r 

20 iiW«3ISo5'^^(^l-l 0 o^/u%;65-^^ (4) -e^$i^^,aS;i^e3'^J:^ 
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7 6 

(^cfj^ X»^M^. CHa. CHjCHj. CHjCHjCHa. CHjCHaCHa 
CHj ^ytltC (CHg) 2 ?r/T^L. iiXX^R'' l^-t^m^iS: LXtK^. 

5 5. -AS^ (1) T^^tV^JsKy K^Bd^SV^T. -Vfr^^tl^T h 

7i!j;i^^^ymm^^(D^B^mnm(ooh^<Di o~i o o^/v%75svi^py^' 

02#^a^S;5^ 4. 4' -i;?r^yi^7x::^/U7<^5^>'. 4, 4' -^^^T^/ 

10 1, 4-bf;^ (4-T5 y -^y-lfy, 1, 3-tf;^[4- (4 

-r ^ y :7^^/w^'f-/U') y'rc^;v]7'n/'?y*5j:tJ^lf'>^[4'- (4-75^7* 

15 6. -m^ (2) -;?^$ti^^yr^ k^ai^;}3vn-c, r^ t^^^^mn'rv 
m^tt^i?T^y^M<D2m'Hmnmt^hti:mfi^hmm.^ii^<>^j:< thim. 
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7 7 



2m^mBm<D ^ h^<D l-- 1 0 0^/U%55^ -j^^ (5-1). (5-2) . 
(5-3) . (5-4) . (6) . (7) ^ft\t (8) X'^^fl^B^fi^hti^ 



>13 




(5-1) 





(5-2) 



00(1 o25 p26 

(5-3) ^ .-LJ-, ^, 



(5-4) 



-3. s{±0~5. t {tO-3<^^ti.^*tl.ll^Tfo6;i^ t 2 3 (T)^'^, 

f-ySI±o^:t<7)7K^li^3{l^i~4(DT/v^/wSt?|tm^;h.rv^T^i:v\ m 
15 -^^ (5-2) *3j:t/ (5-3) (c*3ij-^:^rp-r F#*&{i, ^Scoli^J 
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7 8 



R^» 



(^Ef>^ X' *3j:i;5xMt'?:ti-en*&a:LT^j^'^s o. coo. oco. nh. 

15 CONH^fcl* (CHj) . ^^i^t. R"» *3J:U^R*' It^tl^n^nilLXWi^^. 

R" ;6S2^yS:{t3^<Dgi4r^1-2»il'^{i> ^hh(Dm\t^^^, COOs 
OCO. NH. CONH^/cfi (CHa) „ -C^'a•$nTV^Tti J:V^) . 

20 T;V3^e/Sx t^T/S*yi:ttOHS^^U, n\tl 5 (D^W^Xh^o ) 
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7 9 




(8) 



9. -jfes: (3) r-^^tis^^ii^y-i'? kiw^ovnt. RbT-^^^ist^ 

mmm^r- ymm^M<D 4 fiE^aas^s ^ mm^j^T 

10. -m^ (3) -e^^^i^pTil^itTKy-r 5 K{^:*5v^x. r, -c^^tis 

20 }j:E«feoi7=.x^mfife*^« 

11. -m^ (3) -e^$tia^^l*7K';>i' 5 Rb tf^^tis 

3, 3, 4- h y;^/!/^}^^^^- 1. 2, 3, 4-7" Vyt h'x2i-7^ uymJ^Wt. 
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8 0 

^^^StO 5 ^-tO 1~1 0 0^/V%;6>^ -1^5^ (5-1). (5-2) . (5 
-3) . (5-4) . (6) . (7) ^1t\t (8) X^TTi^i^^mm^^hti^mf)^ 

5 ^mmt^h^j:^m*^>>m}'tti^'p^i< t^iuxh^. utris (i) ~ do) ^ 

1 4. -f^^ (9) . (10) (11) x^^fii>^[:^m>hti^^U 

^1 31,Z.U^<DminM^^^<, 




Tv^Tt)J;< ; ny^mmf-. Mmm'f. -ocf,. -ocf^h. -cf 

20 -CF,H. -CFHa. -OCFjCF^H^yttt-OCFaCFHCF, 
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8 1 



r5zMi#'ir343tLTi. 2-^^^^. 1, 4~:f^\^y, -coo-, -c 

F,0-. -OCF,-, -CH^CH-l^fM^B'^^^L ;^B\th7y:^ 
5 ^i^^^5:7>y^J[^^=•X'B^$ttTV^TtJJ;v^l , 4 - 7 i^y L ; {:i 

15. (12) t/dit (13) ■v^^i^.^i\:^mt^hfi^m--hm^ 



15 *;/tl4-CH = CH-T1tlft$H-CV>Tti<. * wOS«l3<7>^£SO;!K5!lii^ 
; l!lD(ih7>';^- 1, 4-i/^ o^^i/l^y, 1, 4-73.^1/:^. 1, 

20 ^i7K^i^^;6S7s/^il^T'«^fe$^TV^Tt>iV^l, 4-7 3.r^uyiSr^t ; IS 
Mtl. -COO-^/tfl^J^-a-Sr^t ; L\ L* *3j;i;^L* 




(12) 
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8 2 

O^^fi 1^^1-0 ) 

1 6. (1 4) . (1 5) ^1t\t (1 6) V^^n^it-^m^^^J:^ 

5 i^^i 3\cBWt.<Dmik^^^f-^ 




15 17. mi^^t UT. MIB-jlS^ (9) . (10) (11) -CS^ 

^kLX. (17) . (18) -^tin (19) V^^^il^it-^m^htii^ 

20 O^^^^^^o 
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(17) 




(18) 




(19) 



10 



IJ'ZMt^^^iiLtT^ 1, 2-:3^^Uy. -C = C-. -COO-^ -CH = 

1 8. ni0.^tLXs m^-USt^ (1 2) tyttt (1 3) T^$tt5^k^ 

-iK^ (17), (18) i^it\t (1 9) X$t^tl^it^m^ibtj^^m:d^bm^ 
$^^5'>^fe< t t>ia(^^t:-^i^Sr-t^L. 'ttit(D|l3J5fe^i: LX(>ti< ti>im 



15 



(17) 




(18) 



RM HjW-<kV(mW (19) 
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8 4 

19. f^lj^^t UT. mm-^^ (14), (1 5) t/tft (1 6) -c^ 
LT, -jJS:^ (17), (18) t1t\t (1 9) 




15 

titit~cii=CH-xn^i^tix\^^xhX<. *^roS4'Oi£E<^7K^i^^ 

20 h7:/^-l, 4 -i/^ n-^^v'l/^^, b'y5v?y~2, 5 - i^-Y /V^ /-cJ^tKI^ 
t;zM4^>«r^5itT. 1. 2-J:f-l^>', -C = C-, -COO-, -CH = 
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8 5 

2 0. f^im^t L-c. Sfria-jis^ (9) . (10) t,it\t (1 1) T?^^ 

5>tuT. -m: (12) (13) x^^i\.^{c^mt>hfi^mt^hm^ 
8) ^fc\t (19) X'^^iy.^\t^m-fi^hfii^mfi^h'm^^f\^^'pfi<bhim. 




10 

15 ; SSDtt hyy^- 1 . 4 - v^^ o^'^f^i/Uy, 1, 4-73i::iU>'. 1, 
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